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PREFACE 


This  report  is  prepared  under  guidenee  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dam,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  my  be  obtained  frosi  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dans  which  my  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mpping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  my  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  norml  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximus 
Flood"  for  the  region  (flood  discharges  that  my  be  expected  from  the 
most  severe  combination  of  critical  mteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  sice  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 


PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

Location: 

USGS  Quad  Sheet: 
Stream: 

Date  of  Inspection: 


Crab  Orchard  Creek 
Virginia 
Bland  County 
Big  Bend,  Virginia 
Crab  Orchard  Creek 
4  June  1980 


The  Crab  Orchard  Creek  Dam  is  an  earthfill  structure  510  feet  long 
and  50.5  feet  high.  The  dam  is  owned  and  maintained  by  Mr.  Ronald  A. 
Clyborne  of  Bluefield,  West  Virginia.  The  dam  is  classified  as  an 
intermediate  size  dam  with  a  significant  hazard  classification.  The 
principal  spillway  is  a  concrete  drop-inlet  connected  to  a  concrete 
pipe  passing  through  the  dam  at  low  level.  The  emergency  spillway  is 
an  open  channel  cut  into  natural  rock  located  at  the  left  abutment. 

The  reservoir  is  used  for  recreation. 


Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF)  is  the  1/2  PMF.  The  spillways  will  pass  13  percent  of  the  PMF 
or  26  percent  of  the  SDF  without  overtopping  the  dam.  The  SDF  will 
overtop  the  dam  by  a  maximum  2.86  feet,  reach  an  average  critical 
velocity  of  8.0  feet  per  second  and  flow  over  the  dam  for  6.5  hours. 
Flows  overtopping  the  dam  during  the  SDF  are  considered  detrimental  to 
the  embankment.  The  spillways  are  adjudged  seriously  inadequate  and 
the  dam  is  assessed  as  unsafe  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  connote  the  same  degree 
of  emergency  as  would  be  associated  with  an  "unsafe"  classification 
applied  for  a  structural  deficiency.  It  does  mean,  however,  that 
based  on  an  initial  screening,  and  preliminary  computations,  there 
appears  to  be  a  serious  deficiency  in  spillway  capacity  so  that  if  a 
severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  would 
take  place,  significantly  increasing  the  hazard  to  loss  of  life 
downstream  from  the  dam. 


It  is  recommended  that  within  2  months  from  the  date  of 
notification  to  the  Governor  of  the  Commonwealth  of  Virginia,  the 
owner  engage  the  services  of  a  professional  consultant  to  perform  the 
following: 
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a.  Determine  by  more  sophisticated  methods  and  procedures  the 
adequacy  of  the  spillway.  The  study  should  include  a  more  detailed 
study  of  the  Spillway  Design  Flood  appropriate  to  this  dam.  Remedial 
measures  to  be  considered  include  modification  to  the  dam,  spillway, 
flood  plain,  and  for  any  other  method  of  eliminating  the  danger 
imposed  by  the  project. 

b.  Perform  a  stability  analysis  of  the  embankment  for  the  long 
term  steady  seepage  condition.  Also,  if  the  emergency  gate  is  ever  to 
be  made  operable,  then  a  stability  check  of  the  upstream  slope  for  a 
sudden  drawdown  condition  is  required. 

Within  6  months  of  the  notification  to  the  Governor,  the 
professional  consultant's  report  of  appropriate  remedial  mitigating 
measures  should  have  been  completed  and  the  owner  should  have  an 
agreement  with  the  Commonwealth  of  Virginia  for  a  reasonable  time  in 
which  all  remedial  measures  will  be  complete.  In  the  interim,  a 
detailed  emergency  operation  plan  and  warning  system  should  be 
promptly  developed.  Also,  during  periods  of  unusually  heavy 
precipitation,  around-the-clock  surveillance  should  be  provided. 

The  inspection  also  revealed  several  other  items  that  require 
attention.  The  following  items  should  be  scheduled  as  part  of  an 
annual  maintenance  program: 

a.  Dress  the  gully  at  the  right  abutment  contact  with  compacted 
fill  and  seed  the  area. 

b.  Trim  the  downstream  slope  of  brush.  Cut  all  trees  to  the 
ground.  Remove  the  root  structures  of  all  trees  greater  than  3-inches 
in  diameter.  Dress  all  excavations  with  compacted  fill  and  seed. 

c.  Seed  the  whole  crest  and  the  sparsely  vegetated  portion  of  the 
embankment  right  of  the  principal  spillway. 

d.  Maintain  regular  inspection  of  the  seep  on  the  right 
downstream  abutment.  Should  flow  suddenly  increase  and/or  become 
turbid  without  explanation  contact  a  geotechnical  engineering 
consultant  for  further  evaluation. 

e.  Remove  the  debris  from  around  the  fence  and  cage  protecting 
the  intake  structure,  and  along  the  upstream  slope. 

f.  Install  a  staff  gage  in  the  reservoir  to  extend  to  the  top  of 
the  dam  to  measure  pool  elevation. 
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g.  Remove  the  pine  tree  fallen  in  the  discharge  channel  by  the 
outlet  works. 

Submitted  By:  —  Approved: 


Original  signed  by 
JAKES  A.  WALSH 
JAMES  A.  WALSH,  P.  E. 
Chief,  Design  Branch 


Recounended  By 


Original  signed  by:' 
Douglas  L.  Haller 


DOUGLAS  L.  HALLER 


Colonel  Corps  of  Engineers 
District  Engineer 


Date: 
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Original  signed  by 
JACK  G.  STABS 


JACK  G.  STARR 

Chief,  Engineering  Division 
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DOWNSTREAM  SLOPE 


CRAB  ORCHARD  CREEK  DAM 
OVERALL  VIEWS 


SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a  national  program  of  safety  inspections  of  dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  IV).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Crab  Orchard  Creek  Dam  is  an 
earthfill  embankment  dam  about  510  feet  long  and  50.5  feet  high.  The 
crest  of  the  dam  is  30  feet  wide  with  a  crest  elevation  of  108.0 
TBM*.  The  upstream  slope  is  1  horizontal  to  1  vertical  (1:1)  with 
dumped  shale  riprap  protection.  The  downstream  slope  is  benched  at 
two  elevations.  The  slope  between  the  crest  and  upper  bench 
(elevation  96.7)  is  1.5:1,  1:1  to  the  lower  bench  (elevation  82.0)  and 
1.75:1  to  the  toe  of  the  dam  (elevation  67.7). 

There  is  no  foundation  drain  and  it  is  unknown  if  the  embankment 
is  keyed  into  the  foundation. 

The  principal  spillway  is  a  24-inch  vertical  concrete  pipe 
(drop-inlet)  connected  to  a  24-inch  horizontal  concrete  pipe  running 
through  the  dam  at  low  level.  The  crest  of  the  drop-inlet  is  at 
elevation  100.  The  pipe  outlets  into  a  stilling  pond  below  the  dam. 
The  invert  elevation  of  the  outlet  pipe,  which  is  submerged  in  the 
pool,  is  elevation  58.0.  The  pool  is  protected  by  placed  riprap 
around  the  perimeter. 

The  emergency  spillway  is  an  open  channel  cut  into  natural  rock  at 
the  left  abutment  with  the  crest  at  elevation  102.8  The  spillway  will 
discharge  into  the  downstream  channel  about  300  feet  downstream  of  the 
dam. 


Wooden  piles  located  about  50  feet  upstream  of  the  principal 
spillway  indicate  the  site  of  an  emergency  gate  that  is  in  a  collapsed 
condition,  as  reported  by  the  owner's  representative. 

*TBM  is  a  temporary  bench  mark  based  on  principal  spillway  drop-inlet 
at  elevation  100.0 
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1.2.2  Location;  Crab  Orchard  Creek  Dam  is  located  on  Crab 
Orchard  Creek  just  upstream  of  Interstate  77  about  0.5  miles  west  of 
Bland,  Virginia.  A  location  map  is  provided  on  Plate  1,  Appendix  I. 

1.2.3  Size  Classification:  The  dam  is  classified  as  an 
intermediate  size  structure  based  on  the  height  of  the  dam  (50.5  feet). 

1.2.4  Hazard  Classification:  The  dam  is  located  upstream  of 
Bland,  Virginia,  with  several  homes  and  businesses  located  near  the 
stream.  A  roadway  embankment  for  Interstate  77  will  reduce  flows  from 
the  dam  site  and  reduce  the  threat  to  lives  and  property  in  Bland, 
Virginia.  However,  large  enough  flows  to  create  a  potential  hazard  to 
lives  and  property  can  be  passed  through  the  roadway  culverts. 
Therefore,  a  significant  hazard  classification  is  given  for  this 
structure  according  to  guidelines  contained  in  Section  2.1.2  of 
Reference  1,  Appendix  IV.  The  hazard  classification  used  to 
categorize  dams  is  a  function  of  location  only  and  has  nothing  to  do 
with  their  stability  or  probability  of  failure. 

1.2.5  Ownership:  Mr.  Ronald  A.  Clyborne  of  Bluefield,  West 
Virginia. 

1.2.6  Purpose :  Recreation. 

1.2.7  Design  and  Construction  History:  The  dam  was  originally 
built  in  approximately  1953  for  J.  T.  Dunn  of  Bland,  Virginia.  The 
dam  failed  in  about  1955  and  was  not  rebuilt  until  about  1974,  when 
Interstate  77  was  built.  It  was  reported  that  the  dam  failed  due  to 
overtopping.  J.  C.  Hendricks,  then  new  owner,  got  some  assistance 
from  a  local  university  in  designing  the  new  dam.  Large  boulders 
excavated  for  the  interstate  were  used  in  the  dam  embankment.  It  is 
not  known  of  the  dam  was  rebuilt  in  entirety  or  whether  the  breach  was 
refilled.  Mr.  Clyborne  bought  the  dam  and  property  in  October  1977 
and  has  enlarged  the  emergency  spillway.  The  downstream  flood  plain 
has  been  improved  by  allowing  better  drainage  of  flows  from  the  dam. 

The  reservoir  has  been  lowered  2  feet  by  removing  the  top  2  feet  of 
the  principal  spillway  pipe. 

1.2.8  Normal  Operational  Procedures:  Water  passes  automatically 
through  the  principal  and  emergency  spillways  as  the  reservoir  rises 
above  the  spillways  crests. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  dam  controls  a  drainage  area  of  4.98 
square  miles. 

1.3.2  Discharge  at  Dam  Site:  Maximum  flood  -  Unknown.  The 
original  dam  did  fail  in  1955  but  no  data  is  available  on  the  flows 
incurred.  The  dam  has  since  been  rebuilt  and  no  maximum  flows  have 
been  noted. 
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Pool  level  at  top  of  daw 

Emergency  Spillway  .  .  . 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 


TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 

Item 

Elevation 

feet 

msl 

Area, 

acres 

Acre, 

feet 

Capac ity 

Watershed, 
inches  1/ 

Length 

feet 

Top  of  Dam 
Emergency  Spillway 

108* 

27.5 

550 

2.1 

.49 

Crest 

Principal  Spillway 

102.8 

23.2 

415 

1.6 

.44 

Crest 

Streambed  at  Down- 

100 

20.8 

355 

1.3 

.42 

stream  Toe  of  Dam 

57.5 

" 

♦Low  point  across  dam's  embankment. 


SECTION  2 
ENGINEERING  DATA 

2.1  Design:  There  ia  no  known  design  information.  The  dam  is  located 
in  the  northwest  belt  of  the  Ridge  and  Valley  physiographic  province.  This 
portion  of  the  Ridge  and  Velley  province  is  characterised  by  many  high, 
narrow,  linear  northeast  trending  ridges  and  intervening  valleys.  Rock 
outcrops  in  the  general  vicinity  consist  of  marine  shales,  sandstones,  and 
dolomites  of  Mississippian,  Devonian,  and  Cambrian  ages.  The  Saltville-Bland 
fault  is  located  within  two  miles  of  the  dam  site  and  extends  in  a  southwest 
to  northeast  direction.  The  fault  is  responsible  for  the  Mississippian  age 
rocks  coming  into  contract  with  the  much  older  rocks  of  the  Cambrian  age. 

2.2  Construction:  There  are  no  known  construction  records. 

2.3  Evaluation:  There  is  insufficient  information  to  evaluate 
foundation  conditions  and  embankment  stability. 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings : 

3.1.1  General :  The  results  of  the  4  June  1980  inspection  are  recorded 
in  Appendix  III.  At  the  time  of  the  inspection,  the  weather  was  sunny  and 
clear.  The  temperature  was  74op.  and  the  ground  conditions  were  dry.  The 
pool  elevation  was  approximately  100.1  TBM  or  normal  pool  elevation.  The 
tailwater  elevation  was  about  60.4  TBM.  Flow  was  passing  through  the 
principal  spillway.  No  flow  was  passing  through  the  emergency  spillway. 

There  are  no  known  prior  inspection  reports. 

3.1.2  Embankment:  The  embankment  is  in  fair  condition.  Sketches 
showing  a  plan  view,  profile  along  the  crest,  and  a  typical  cross  section  are 
provided  on  Plates  II  and  III,  Appendix  I.  Overall  views  of  the  crest  and 
downstream  slope  are  provided  at  the  beginning  of  the  report. 

There  are  no  signs  of  cracks,  unusual  movement,  sloughing,  misalignment, 
or  riprap  failures.  However,  there  are  erosion  gullies  beginning  to  develop 
on  the  portion  of  the  embankment  above  the  upper  bench,  right  of  the 
principal  spillway.  The  slope  is  sparsely  vegetated  and  runoff  is  eroding 
the  surface.  There  is  an  existing  gully  at  the  right  abutment  contact  as 
shown  in  Photo  3,  Appendix  II.  The  crest  elevation  slopes  from  the  emergency 
spillway  to  the  right  abutment  with  a  grade  drop  of  about  2  feet.  There  is  a 
particular  dip  of  about  0.5  feet  about  10  feet  from  the  right  abutment.  The 
upstream  slope  is  protected  by  a  dumped  shale  riprap  as  shown  in  Photo  2. 
There  is  debris  all  along  the  upstream  slope. 

There  is  one  seep  located  at  the  base  of  the  dam  at  the  right  abutment  as 
shown  on  Plate  II.  The  origin  was  not  found  because  of  vegetation  and 
boulders  inhibiting  the  inspection  in  the  area.  The  owner  representative 
said  he  had  checked  the  spring  monthly  for  the  past  two  years  and  had  noted 
no  changes.  Flow  is  clear.  No  estimate  of  the  quantity  was  made.  The 
source  and  age  are  unknown. 

The  crest  of  the  dam  is  sparsely  vegetated  (Photo  1)  as  well  as  that 
portion  of  the  downstream  slope  right  of  the  principal  spillway.  The 
downstream  slope  left  of  the  principal  spillway  is  heavily  vegetated  with 
brush  and  trees.  The  trees  are  pine  and  deciduous. 

There  are  no  drains.  There  are  no  signs  of  wet  spots  at  or  beyond  the 
donwstream  toe. 

3.1.3  Principal  Spillway:  A  vertical  24-inch  concrete  pipe,  34  feet 
upstream  of  the  embankment,  is  the  control  section  that  establishes  normal 
pool.  A  four-foot  high  wire  fence  is  placed  around  the  intake  pipe  to 
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prevent  large  debris  from  entering  the  pipe  (Photo  4).  A  wire  cage  is  placed 
over  the  intake  to  prevent  finer  debris  from  entering  the  intake  pipe. 

Debris  is  located  around  three  sides  of  the  wire  cage  allowing  clear  flow 
through  only  one  side.  The  24-inch  concrete  discharge  pipe  is  submerged  in 
the  stilling  basin  (Photo  5).  Wooden  piles  are  located  about  75  feet 
upstream  of  the  principal  spillway  intake.  The  owner's  representative 
indicates  that  an  emergency  gate  located  beneath  the  piles  is  no  longer 
useful.  Mo  outlet  pipe  was  observed  during  the  inspection. 

3.1.4  Emergency  Spillway:  The  approach  channel  and  control  section  is 
in  natural  rock  (Photo  7).  The  discharge  channel  is  also  cut  into  natural 
rock.  Large  boulders  and  some  debris  line  the  sides  of  the  lower  portion  of 
the  discharge  channel  (Photo  8). 

3.1.5  Instrumentation:  There  is  no  instrumentation  on  the  dam. 

3.1.6  Reservoir:  The  reservoir  area  slopes  are  mostly  mild,  and  heavily 
wooded.  There  are  no  signs  of  shoreline  erosion  or  slope  failures.  There  is 
no  information  available  pertaining  to  sedimentation. 

3.1.7  Downstream  Channel:  The  downstream  channel  slopes  are  mild  to 
steep  with  partial  to  heavy  tree  growth  in  the  area  (Photo  6).  A  road 
embankment  is  located  about  1,100  feet  downstream  with  three  8  by  10  foot 
culverts  passing  through  the  embankment  at  low  level  (Photos  9  and  10). 

3.2  Evaluation:  The  inspection  revealed  no  conditions  that  required 
immediate  remedial  measures.  However,  the  inspection  revealed  certain 
preventive  maintenance  items  which  should  be  scheduled  as  part  of  an  annual 
maintenance  program.  These  are: 

a.  Dress  the  gully  at  the  right  abutment  contact  with  compacted  fill  and 
seed  the  area. 

b.  Trim  the  downstream  slope  of  brush.  Cut  all  trees  to  the  ground. 
Remove  the  root  structures  of  all  trees  greater  than  3-inches  in  diameter. 
Dress  all  excavations  with  compacted  fill  and  seed. 

c.  Seed  the  whole  crest  and  the  sparsely  vegetated  portion  of  the 
embankment  right  of  the  principal  spillway. 

d.  Maintain  regular  inspection  of  the  seep  on  the  right  downstream 
abutment.  Should  flow  suddenly  increase  and/or  become  turbid  without 
explanation  contact  a  geotechnical  engineering  consultant  for  further 
evaluation. 


e.  Remove  Che  debrie  from  around  the  fence  end  cage  protecting  the 
intake  structure,  end  along  the  up at ream  elope. 

f.  Inetall  a  staff  gage  in  the  reaervoir  to  extend  to  the  top  of  the  dan 
to  measure  pool  elevation. 

g.  Remove  the  pine  tree  fallen  in  the  discharge  channel  by  the  outlet 
works. 


3-3 


SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Procedures :  The  normal  storage  pool  is  100. 0  TBM,  which  is  the 
crest  of  the  principal  spillway.  The  reservoir  provides  private  recreation. 
Water  passes  automatically  through  the  principal  spillway  as  the  water  level 
rises  above  the  principal  spillway  crest.  Water  will  also  pass  automatically 
through  the  emergency  spillway  when  the  water  level  in  the  reservoir  rises 
above  elevation  102.8  TBM.  An  eswrgency  drawdown  gate,  of  unknown  size,  is 
in  a  collapsed  state,  as  noted  by  the  owner's  representative. 

4.2  Maintenance:  A  regular  maintenance  program  performed  by  the  owner's 
representative  includes  debris  removal  around  reservoir  and  a  visual 
inspection  after  storms  to  remedy  any  new  problems. 

4.3  Warning  System:  At  present  time,  there  is  no  warning  system  or 
evacuation  plan  foT  Crab  Orchard  Creek  Dam. 

4.4  Evaluation:  The  dam  does  not  require  an  elaborate  operational  and 
maintenance  procedure.  However,  the  regular  maintenance  program  should  be 
expanded  to  include  vegetation  removal  on  the  embankment  and  documentation  of 
all  work  accomplished.  An  emergency  operation  and  warning  plan  should  be 
developed.  It  is  recommended  that  a  formal  emergency  procedure  be  prepared 
and  furnished  to  all  operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case  evacuation  from 
the  downstream  area  is  necessary. 


SECTION  5 


HYDRAULIC /HYDROLOGIC  DATA 

5.1  Design:  None  were  available. 

5.2  Hydrologic  Record* ;  None  were  available. 

5.3  Flood  Experience:  The  maximum  flow  at  the  das  aite  ia  not 

known.  ” 

5.4  Flood  Potential}  The  1/2  PMF  and  PMF  were  developed  and 
routed  through  the  reservoir  by  use  of  the  HEC-1DB  computer  program 
(Reference  2,  Appendix  IV)  and  appropriate  unit  hydrograph, 
precipitation  and  storage-outflow  data.  Clark's  Tc  and  1  coefficient 
for  the  local  drainage  area  were  estimated  frow  basin 
characteristics.  The  rainfall  applied  to  the  developed  unit 
hydrograph  was  obtained  from  the  U.  S.  Heather  Bureau  Publication 
(Reference  3,  Appendix  IV). 

5.5  Reservoir  Regulation:  Pertinent  dan  and  reservoir  data  are 
shown  in  Table  1.1. 

Hater  passes  automatically  through  the  principal  and  emergency 
spillways  as  the  reservoir  rises  above  the  spillways  crests. 

The  storage  curve  was  developed  based  on  areas  obtained  from  a  D. 
S.  Geological  Survey  Quadrangle  Map.  Rating  curves  for  the  principal 
spillway,  emergency  spillway,  and  non-overflow  section  were 
developed,  in  routing  hydrographs  through  the  reservoir,  it  was 
assumed  that  the  initial  pool  level  was  at  the  principal  spillway 
crest  (elevation  100.0  TBM). 

5.6  Overtopping  Potential:  The  probable  rise  in  the  reservoir 
and  other  pertinent  information  on  reservoir  performance  is  shown  in 
the  following  table: 


Table  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal 

Flow 

1/2  PMF 

. PMF  \) 

Peak  flow  c.f.s. 

Inflow 

5 

11878 

23757 

Outflow 

5 

11877 

23720 

Maximum  elevation 
ft.  TBM 

100.0 

110.86 

113.26 

Non-overflow  section 
(el  108.0  TBM) 

Depth  of  flow,  ft 

2.86 

5.26 

Duration 

6.5 

9.5 

Velocity,  fps  2/ 

8.0 

10.6 

Tailwater  elevation 
ft.,  TBM 

60.4 

1 /  The  PMF  is  an  estimate  of  flood  discharges  that  may  be  expected 
from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  in  the  region. 

2/  Critical  Velocity 

5.7  Reservoir  Emptying  Potential;  The  owner's  representative 
reported  that  the  emergency  drawdown  gate  is  in  a  collapsed  condition 
and  cannot  be  used. 

5.8  Evaluation;  Based  on  the  size  (intermediate)  and  hazard 
classification  (significant)  the  recommended  Spillway  Design  Flood  is 
1/2  PMF  to  the  PMF.  Because  of  the  risk  involved,  the  1/2  PMF  has 
been  selected  as  the  SDF.  The  spillways  will  pass  13  percent  of  the 
PMF  or  26  percent  of  the  SDF  without  overtopping  the  dam.  The  SDF 
will  overtop  the  dam  by  a  maximum  2.86  feet  with  an  average  critical 
velocity  of  8.0  feet  per  second  and  remain  above  the  crest  of  the  dam 
for  6.5  hours.  It  should  be  determined  if  the  emergency  drawdown 
outlet  is  in  fact  inoperable  and,  if  so,  returned  to  a  functional 
position. 

Conclusions  pertain  to  present  day  conditions.  The  effect  of 
future  development  on  the  hydrology  has  not  been  considered. 


SECTION  6 
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DAM  STABILITY 

6.1  Foundation  and  Abutments:  There  is  no  information  available 
on  the  foundation  conditions.  The  dam  is  located  in  the  Ridge  and 
Valley  physiographic  province.  It  is  unknown  if  the  dam  is  keyed  into 
the  foundation.  There  is  no  foundation  drainage  system.  The 
predominate  foundation  material  is  a  shale  bedrock.  Outcrops  on  the 
right  abutment  show  massively  bedded  shale  with  a  blocky  structure  and 
open  weathered  joints.  The  strike  was  about  N20ow  with  a  gentle  dip 
to  the  west.  The  dam  is  aligned  N66ow.  The  area  terrain  is  non- 
compressible .  The  stratigraphy  at  the  dam  site  does  not  encourage 
sliding  or  continuous  seepage  paths.  Based  on  the  visual 
observations,  the  foundation  appears  stable. 

6.2  Embankments : 

6.2.1  Materials:  There  is  no  information  available  on  the  nature 
of  the  embankment  materials.  The  area  soils  consist  of  residual  silty 
sand  weathered  from  the  area  shale. 

6.2.2  Stability:  There  are  no  stability  analysis  calculations 
available  for  this  dam,  which  is  50.5  feet  high  and  30  feet  wide.  The 
upstream  slope  is  1H:1V  with  riprap.  The  downstream  slope  is  double 
benched.  From  the  crest  to  the  upper  bench  the  slope  is  1.5H:1V,  to 
the  lower  bench  it  is  1H:1V,  and  to  the  toe  1.75H:1V.  A  plan  view, 
profile  of  the  crest  and  a  typical  cross-section  are  provided  on 
Plates  II  and  III,  Appendix  I. 

For  this  dam,  normal  pool  exists  when  the  reservoir  level  is  at 
the  elevation  of  the  principal  spillway,  as  it  was  at  the  time  of  the 
inspection.  This  is  also  the  maximum  control  storage  pool.  The  dam 
experiences  this  pool  level  with  no  apparent  adverse  effects.  The  dam 
is  not  subjected  to  a  drawdown  because  the  emergency  drawdown  gate  is 
in  a  collapsed  condition  and  reported  to  be  inoperable. 

6.2.3  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  dam  is  considered  to  have  no  hazard  from  an 
earthquake  provided  that  static  stability  conditions  are  satisfactory 
and  conventional  safety  margins  exist. 

6.3  Evaluation :  There  is  insufficient  information  to  adequately 
evaluate  the  stability  of  the  dam.  A  stability  check  is  required  for 
the  long-term  steady  seepage  condition.  If  the  emergency  gate  is  ever 
to  be  made  operable,  then  a  stability  check  of  the  upstream  slope  for 
a  sudden  drawdown  condition  is  required. 
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The  SDF  will  overtop  the  daa  by  a  maximum  2.85  feet  with  an 
average  critical  velocity  of  8.0  feet  per  second  and  remain  above  the 
crest  of  the  dam  for  6.5  hours.  The  overtopping  is  considered 
detrimental,  because  the  velocity  at  SDF  is  greater  than  6  fps,  the 
effective  eroding  velocity  for  a  vegetated  earth  embankment. 


SECTION  7 


ASSESSMENT/ REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  available  engineering  data  is 
inadequate.  The  visual  inspection  revealed  no  problems  that  require 
immediate  attention.  There  is  a  limited  regular  maintenance  program, 
but  no  emergency  operation  and  warning  plan.  Corps  guidelines 
indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  an 
intermediate  size  significant  hazard  dam  is  the  1/2  PMF.  The 
spillways  will  pass  13  percent  of  the  PMF  or  26  percent  of  SDF  without 
overtopping  the  dam.  Flows  overtopping  the  dam  during  the  SDF  are 
considered  detrimental  to  the  embankment.  Therefore,  the  spillways 
are  adjudged  seriously  inadequate  and  the  dam  is  assessed  as  unsafe 
non-emergency . 

The  classification  of  "unsafe"  applied  to  a  dam  because  of  a 
seriously  inadequate  spillway  is  not  meant  to  connote  the  same  degree 
of  emergency  as  would  be  associated  with  an  "unsafe"  classification 
applied  for  a  structural  deficiency.  It  does  mean,  however,  that 
based  on  an  initial  screening,  and  preliminary  computations,  there 
appears  to  be  a  serious  deficiency  in  spillway  capacity  so  that  if  a 
severe  storm  were  to  occur,  overtopping  and  failure  of  the  dam  would 
take  place,  significantly  increasing  the  hazard  to  loss  of  life 
downstream  from  the  dam. 

7.2  Recommended  Remedial  Measures:  It  is  recommended  that  within 
2  months  from  the  date  of  notification  to  the  Governor  of  the 
Commonwealth  of  Virginia,  the  owner  engage  the  services  of  a 
professional  consultant  to  perform  the  following: 

a.  Determine  by  more  sophisticated  methods  and  procedures  the 
adequacy  of  the  spillway.  The  study  should  include  a  more  detailed 
study  of  the  Spillway  Design  Flood  appropriate  to  this  dam.  Remedial 
measures  to  be  considered  include  modification  to  the  dam,  spillway, 
flood  plain,  and  any  other  method  of  eliminating  the  danger  imposed  by 
the  project. 

b.  Perform  a  stability  analysis  of  the  embankment  for  the  long 
term  steady  seepage  condition.  Also,  if  the  emergency  gate  is  ever  to 
be  made  operable,  then  a  stability  check  of  the  upstream  slope  for  a 
sudden  drawdown  condition  is  required. 

Within  6  months  of  the  notification  to  the  Governor,  the 
professional  consultant's  report  of  appropriate  remedial  mitigating 
measures  should  have  been  completed  and  the  owner  should  have  an 
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agreement  with  the  Commonwealth  of  Virginia  for  a  reasonable  time  in 
which  all  remedial  measures  will  be  complete.  In  the  interim,  a 
detailed  emergency  operation  plan  and  warning  system  should  be 
promptly  developed.  Also,  during  periods  of  unusually  heavy 
precipitation,  around-the-clock  surveillance  should  be  provided. 

The  inspection  also  revealed  several  other  items  that  require 
attention.  The  following  items  should  be  scheduled  as  part  of  an 
annual  maintenance  program: 

a.  Dress  the  gully  at  the  right  abutment  contact  with  compacted 
fill  and  seed  the  area. 

b.  Trim  the  downstream  slope  of  brush.  Cut  all  trees  to  the 
ground.  Remove  the  root  structures  of  all  trees  greater  than  3-inches 
in  diameter.  Dress  all  excavations  with  compacted  fill  and  seed. 

c.  Seed  the  whole  crest  and  the  sparsely  vegetated  portion  of  the 
embankment  right  of  the  principal  spillway. 

d. '  Maintain  regular  inspection  of  the  seep  on  the  right 
downstream  abutment.  Should  flow  suddenly  increase  and/or  become 
turbid  without  explanation  contact  a  geotechnical  engineering 
consultant  for  further  evaluation. 

e.  Remove  the  debris  from  around  the  fence  and  cage  protecting 
the  intake  structure,  and  along  the  upstream  slope. 

f.  Install  a  staff  gage  in  the  reservoir  to  extend  to  the  top  of 
the  dam  to  measure  pool  elevation. 

g.  Remove  the  pine  tree  fallen  in  the  discharge  channel  by  the 
outlet  works. 
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APPENDIX  I 
MAPS  AND  DRAWINGS 


APPENDIX  II 


PHOTOGRAPHS 


PHOTO  *3  DOWNSTREAM  SLOPE 
AND  RT.  ABUTMENT 


PHOTO  *4  PRINCIPAL  SPILLWAY 
INTAKE  STRUCTURE 


PHOTO  *5  PRINCIPAL  SPILLWAY  DISCHARGE 


PHOTO  *6  DOWNSTREAM  CHANNEL 


PHOTO  #7  EMS  APPROACH  CHANNEL 


PHOTO *8  EMERGENCY  SPILLWAY  (EMS) 


PH0T0#9  VIEW  FROM  CREST  OF  DAM 
LOOKING  DOWNSTREAM 
(NOTE  1-77  HIGHWAY  EMBANKMENT) 


PHOTO*IO  TRIPLE  BARREL  BOX  CULVERT 
THRU  1-77  EMBANKMENT 


A 


APPENDIX  III 
FIELD  OBSERVATIONS 


Pezza  &  Robinson  Recorders 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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RIPRAP  FAILURES  The  upstream  slope  is  protected  by  a  dumped  dean  up  the  debris 

shale  riprap.  There  are  no  signs  of  failure.  collected  on  the  embankment. 

There  is  debris  all  along  the  upstream  slope. 
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